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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM  MASSACHUSETTS  02254 


DIC  3  1380 


Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Cobble  Mountain  Reservoir  Dam  (MA-00068)  Phase 
I  Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  Is  presented  for  your  use 
and  is  based  upon  a  visual  Inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  Is 
Included  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner.  City  of  Springfield  Water  Department,  Mass. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  In  carrying  out 
this  program. 
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MA  00068 
1-7-256-11 

Cobble  Mountain  Reservoir  Dam 
Russell 

Hampden  County,  Massachusetts 
Little  River 
November  15,  1979 


ASSESSMENT 


The  Cobble  Mountain  Reservoir  Dam  embankment  is  located  in  Russell, 
Massachusetts  on  the  Little  River  about  thirteen  (13)  miles  above  its 
point  of  discharge  into  the  Westfield  River  at  a  point  that  is  about  nine 
miles  above  its  confluence  with  the  Connecticut  River.  This  facility  is 
located  w'here  the  three  Towns  of  Blandford,  Granville  and  Russell 
abut,  with  the  diversion  tunnel  inlet  and  the  upstream  toe  dam  lying  in 
Blandford  and  the  emergency  spillway  and  intake  control  tower  located 
in  Granville.  The  dam  is  a  sluiced  earth  fill  between  massive  rock  toe 
embankments.  The  top  of  the  dam  is  about  730  feet  long  and  about  250 
feet  above  the  valley  bottom  at  the  toe.  A  spillway  with  a  reinforced 
concrete  overflow  weir  135  feet  long  standing  six  (6)  feet  above  the 
spillway  floor  has  been  cut  through  rock  about  1500  feet  south  of  the 
dam.  An  intake  and  power  tunnel  10  feet  by  11.5  feet  has  been  driven 
through  rock  about  3000  feet  south  of  the  dam.  A  diversion  tunnel 
10.5  feet  by  10.5  feet  is  located  through  rock  about  1000  feet  northwest 
of  the  dam. 

The  dam  is  generally  in  GOOD  condition,  well  maintained,  with  no 
excessive  or  dangerous  leakage.  However,  the  stability  of  the  embank¬ 
ment  in  modern  engineering  terms,  particularly  with  respect  to  seismic 
loading  and  the  potential  for  liquifaction  of  the  hydraulic  fill  has  not 
been  analyzed,  and  for  this  reason,  the  dam  has  been  rated  as  FAIR. 

The  preliminary  hydrologic  and  hydraulic  analysis  for  this  LARGE  size, 
HIGH  hazard  dam  indicates  that  the  spillway  is  adequate.  The  test 
flood  is  the  Probable  Maximum  Flood  and  for  a  tributary  drainage  area 
of  45.8  square  miles  of  mountainous  terrain  which  is  more  than  80% 
forested,  the  unit  discharge  rate  is  1440  CFS/square  mile.  The  inflow 
to  the  reservoir  from  the  maximum  probable  flood  would  be  about  66,000 
cfs.  When  routed  through  the  reservoir  by  preliminary  methods,  the 
maximum  outflow  would  be  about  38,000  cfs  which  would  flow  over  the 
spillway  weir  with  about  15.3  feet  of  head.  This  leaves  about  4.7  feet 
of  freeboard  to  the  top  of  the  dam. 


The  spillway  has  a  capacity  of  approximately  145%  of  the  routed  test 
flood  outflow. 


Failure  of  the  dam  could  cause  floodwater  to  race  down  the  Little  River 
valley  as  much  as  90  feet  deep.  The  City  of  Westfield  could  be  flooded 
up  to  about  elevation  168  ft.  MSL.  This  is  about  twenty  (20)  feet 
above  Main  Street  and  Broad  Street  and  would  reach  nearly  to  Noble 
Hospital.  About  5,000  acres  of  Westfield  and  Southwick  might  be  flooded. 
Dikes  along  the  Westfield  River  could  be  topped  by  several  feet  and 
much  of  the  Merrick  area  of  West  Springfield  and  the  Eastern  States 
Exposition  grounds  could  be  flooded  as  well  as  much  low  land  in  Agawam 
along  the  Westfield  and  Connecticut  Rivers. 

The  recommendation  for  seismic  stability  and  liquifaction  analysis  should 
be  initiated  within  one  (1)  year  of  receipt  of  this  report  by  the  Owner. 
The  remedial  measures  listed  in  Section  7  should  be  implemented  within 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are  be¬ 
yond  the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolution¬ 
ary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  condi¬ 
tion  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need 
for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and 
railings  and  other  items  which  may  be  needed  to  minimize  trespass  and 
provide  greater  security  for  the  facility  and  safety  to  the  public.  An 
evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
is  also  excluded. 
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PHASE  I  INSPECTION  REPORT 


COBBLE  MOUNTAIN  RESERVOIR  DAM 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


(a)  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Tighe  &  Bond/SCI  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in 
Massachusetts.  Authorization  and  notice  to  proceed  were  issued  to 
Tighe  &  Bond/SCI  under  a  letter  of  October  24,  1979  from  Colonel 
William  E.  Hodgson,  Jr.,  Corps  of  Engineers.  Contract  No.  DACW 
33-80-C-0005  has  been  assigned  by  the  Corps  of  Engineers  for  this 
work. 

(b)  Purpose 

1)  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  which  threaten  the  public  safely 
and  thus  permit  correction  in  a  timely  manner  by  non-federal 
interests . 

2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  non-federal  dams. 

3)  Update,  verify,  and  complete  the  National  Inventory  of 
Dams. 

(c)  Scope 

The  program  provides  for  the  inspection  of  non-federal  dams 
in  the  high  hazard  potential  category  based  upon  location  of  the 
dams,  and  those  dams  in  the  significant  hazard  potential  category 
believed  to  represent  an  immediate  danger  based  on  condition  of 
the  dams. 

1 .2  Description  of  Project 
(a)  Location 


Cobble  Mountain  Reservoir  Dam  is  located  on  Little  River 
about  thirteen  (13)  miles  from  its  confluence  with  the  Westfield 
River  which  is  at  the  east  end  of  the  City  of  Westfield.  Cobble 
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Mountain  Dam  is  west  of  the  City  of  Westfield  about  8.9  miles  from 
Elm  Street  and  Main  Street  via  Granville  Road  and  Wildcat  Road  in 
the  Town  of  Russell.  The  spillway  and  intake  tunnel  are  in  the 
Town  of  Granville.  The  dam  is  shown  on  U.S.G.S.  topographic 
quadrangle  "Blandford"  and  the  spillway  on  U.S.G.S.  topographic 
quadrangle  West  Granville.  The  dam  is  located  at  latitude  N 
42°-07‘-34",  longitude  W  72°-53,-3711 .  See  Locus  Plans  1  and  2. 

(b)  Description  of  Dam  and  Appurtenances 

The  dam  consists  of  a  hydraulic  fill  earth  embankment  about 
730  feet  long  and  250  feet  high.  A  free  overflow  concrete  spillway 
weir  and  outflow  channel  is  located  about  1500  feet  to  the  south, 
beyond  Cobble  Mountain.  An  intake  tunnel  control  structure  is 
located  south  of  the  spillway  about  3000  feet  south  of  the  dam.  A 
diversion  tunnel  intake  control  structure  is  located  about  1000  feet 
northwest  of  the  dam. 

1)  Embankment  (B-1,  B-2,  B-3,  B-4,  B-5,  B-6,  B-7,  B-8, 
B-9,  and  B-10) 

The  dam  embankment,  which  has  no  appurtenant  structures 
within  its  mass,  is  a  sluiced  hydraulic  fill  with  a  1510  feet 
base  width  along  the  stream  and  50  feet  wide  at  the  top  with 
a  top  length  of  about  730  feet.  A  rock  diversion  dam  w'ith  an 
impervious  zone  seal  at  the  upstream  face  forms  the  upstream 
toe  of  the  dam.  A  rock  foundation  drain  fills  the  bottom  of 
the  valley  to  a  depth  of  about  30  feet  from  a  point  about  200 
feet  downstream  of  the  cutoff  walls  to  the  concrete  arch  toe 
dam  at  the  downstream  toe  of  the  dam.  The  concrete  toe  dam 
is  provided  with  three  4  ft.  x  6  ft.  weep  holes  to  allow  exit 
of  foundation  drainage.  Topsoil  was  stripped  up  to  125  feet 
wide  and  a  concrete  cutoff  wall  was  placed  to  a  depth  of  at 
least  five  (5)  feet  into  sound  ledge  rock  across  the  valley  and 
up  to  an  elevation  of  955.  A  second  cutoff  wall  was  placed 
across  the  valley  bottom  up  to  an  elevation  of  about  765.  In 
addition,  extensive  foundation  grouting  was  carried  out  along 
the  cutoff  walls.  Sluiced  hydraulic  fill  was  placed  up  to 
about  elevation  945  and  a  puddled  core  up  to  elevation  956. 

The  upstream  and  downstream  embankment  slopes  were  designed 
and  constructed  with  variable  slopes  which  begin  fairly  flat  at 
the  toe  and  increase  in  steepness  toward  the  top  of  the  dam. 

The  embankment  slopes  vary  from  1  on  4.72  and  1  on  4.52  at 
low  levels  to  1  on  1.5  above  about  elevation  959.  The  design 
drawings  (Appendix  B)  indicate  the  design  top  of  dam  elevation 
was  965,  however,  during  construction  this  was  increased  and 
a  roadway  was  constructed  across  the  top  of  the  dam.  Dam 
embankment  construction  was  carried  up  to  elevation  969.5 
and  road  construction  completed  the  embankment  to  elevation 
973.  Measurements  made  during  this  inspection  indicate  that 
the  lowest  point  along  the  top  of  the  dam  is  presently  about 
elevation  972±. 


Substantial  rock  fills  were  provided  at  both  upstream 
and  downstream  toes  of  the  embankment.  The  upstream  face 
was  covered  with  five  (5)  feet  of  rock  to  elevation  910  and  15 
feet  of  rock  above  that  elevation.  The  downstream  face  was 
provided  with  a  five  (5)  foot  thick  cover  up  to  elevation  860. 
Then  the  rock  cover  thinned  to  two  feet  thick  from  elevation 
910  to  elevation  956.  Above  elevation  956  the  rock  face 
became  thicker  as  the  sides  were  steepened  to  raise  the  top 
from  design  elevation  of  965  to  final  top  of  road  at  elevation 
973. 

2)  Spillway  (B-1,  B-11,  B-12,  B-13,  and  B-14) 

The  spillway  is  an  open  rock  cut  up  to  fifty  (50)  feet 
deep  and  fifty  (50)  feet  wide  at  the  bottom.  A  reinforced 
concrete  overflow  weir  135  feet  long  controls  overflow.  Weir 
crest  is  at  elevation  952.0  feet  NGVD.  Concrete  abutments 
rise  six  feet  above  the  weir  crest  which  stands  six  feet  above 
the  sand  floor  approach  channel  and  concrete  lined  spillway 
chute.  The  concrete  lined  spillway  chute  narrows  to  about 
fifty  (50)  feet  wide  at  the  roadway  bridge  which  is  175  feet 
downstream  from  the  weir  and  extends  past  the  bridge  to  a 
point  about  210  feet  downstream  from  of  the  weir. 

The  spillway  bridge  is  an  elliptical  concrete  arch  thirty 
(30.00)  feet  wide  with  a  sixty  (60)  foot  span  at  spring  line 
and  an  elevation  of  967  NGVD  at  the  soffit  of  the  crown. 

(3)  Intake  (B-16,  B-17,  B-18,  and  B-19) 

The  intake  control  tower  is  a  32  ft.  x  28  ft.  reinforced 
concrete  structure  housing  20  ft.  x  20  ft.  trash  rack  and 
roller  gate  and  hoisting  machinery.  The  structure  also  con¬ 
tains  a  six  (6)  foot  diameter  control  valve  and  its  emergency 
hydraulic  operating  pump,  as  well  as  a  7  ft.  x  13  ft.  air  vent 
and  tunnel  access  shaft.  Principal  operating  power  is  electric, 
remotely  controlled  at  the  powerhouse  and  filter  plant. 
Emergency  power  for  the  roller  gate  hoist  is  a  battery  at  an 
upper  level  of  the  control  tower.  Emergency  operation  of  the 
6  ft.  diameter  valve  is  by  a  hand  operated  hydraulic  pump. 

A  10.0  ft.  wide  x  11.5  ft.  high  concrete  lined  tunnel 
with  an  invert  at  elevation  830  and  218  feet  long  connects  the 
control  tower  with  the  reservoir.  A  concrete  lined  tunnel 
10.0  ft.  wide  x  9.33  ft.  high  and  6350  ft.  long  connects  the 
control  tower  to  a  10  ft.  diameter  steel  power  plant  inlet  that 
delivers  water  to  the  hydroelectric  power  house  at  the  Intake 
Reservoir. 

(4)  Diversion  (B-15) 

A  concrete  lined  10.5'  x  10.5'  horseshoe  section  tunnel 
1600  ft.  long  allows  stream  diversion  and  reservoir  draining 
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around  the  dam  embankment.  The  tunnel  floor  at  the  reser¬ 
voir  inlet  is  at  elevation  754.  Control  is  via  two  42  in. 
diameter  steel  pipes  and  valves  at  elevation  753.25  ft.  MSL  at 
centerline.  Each  pipe  is  fitted  with  a  39-3/4  inch  rotary 
valve  by  Escher-Wyss  with  4  in.  bypass  and  then  a  42  in.  x 
30  in.  Larner-Johnson  discharge  regulator  discharging  through 
a  brick  wall  into  the  discharge  tunnel  which  has  an  air  vent 
and  separate  stairway  from  the  valve  room  to  the  surface. 

The  valves  are  operated  by  hand  wheels  from  an  operating 
floor  above  the  valve  room. 

(c)  Size  Classification 


Both  the  structural  height  of  250  feet  and  capacity  of  96,500 
acre  feet  put  this  dam  in  the  LARGE  size  classification. 

(d)  Hazard  Classification 


The  extensive  flooding  and  great  loss  of  life  in  Westfield  and 
West  Springfield  that  would  result  from  failure  of  this  dam  places 
it  in  the  HIGH  hazard  classification.  There  is  a  high  potential  for 
severely  damaging  hundreds  of  homes  with  the  attendent  possible 
loss  of  hundreds  of  lives  as  well  as  numerous  highway  and  railroad 
bridges,  industrial  and  commerical  areas,  and  other  structures. 

(e)  Ownership 

Cobble  Mountain  Reservoir  Dam  is  owned  by  the  City  of 
Springfield,  represented  by  its  Board  of  Water  Commissioners. 

The  address  is  as  follows: 

City  of  Springfield  Water  Department 
City  Hall,  Court  Square 
Springfield,  Massachusetts  01105 
Tel:  413-787-6060 


(f )  Operator 

Cobble  Mountain  Reservoir  Dam  is  operated  by  the  City  of 
Springfield,  acting  through  its  Water  Department. 

The  operator  at  the  dam  site  on  a  daily  basis  is: 

Mr.  William  York 
Borden  Brook  Reservoir 
Granville,  Massachusetts  01034 
Tel:  413-357-8733 
Emergency  Tel:  413-787-6206 

(g)  Purpose  of  Dam 

The  purpose  of  Cobble  Mountain  Reservoir  Dam  is  to  provide 
a  water  supply  reservoir  for  the  City  of  Springfield,  Massachusetts. 
The  reservoir  also  provides  for  hydroelectric  generation. 
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(h)  Design  and  Construction  Histor 


Cobble  Mountain  Reservoir  Dam  was  designed  by  Mr.  Allen 
Hazen  of  New  York  and  built  during  the  period  1927  to  1932  under 
multiple  construction  contracts. 

Notes  of  Mr.  James  L.  Tighe  who  reviewed  the  design  and 
construction  for  the  Hampden  County  Commissioners  indicate  that 
close  control  was  maintained  over  the  quality  of  the  material  being 
sluiced  into  the  hydraulic  fill  core.  On  May  20,  1930  sluicing 
operations  were  stopped  because  of  excessively  fine  material. 
Construction  methods  and  borrow  areas  were  reorganized  and 
construction  resumed  on  September  20,  1930.  Construction  pro¬ 
ceeded  steadily  thereafter  with  adjustments  of  borrow  material  from 
time  to  time  and,  on  occasion,  removal  of  unsatisfactory  material 
from  the  core.  Core  construction  was  completed  October  17,  1931 
and  rock  paving  was  completed  on  January  30,  1932  when  the 
reservoir  water  level  was  at  elevation  832.  Diversion  tunnel  gates 
were  closed  on  August  25,  1931  to  start  reservoir  filling.  The 
City  of  Springfield  started  using  water  from  Cobble  Mountain 
Reservoir  on  December  1,  1931.  Road  construction  was  completed 
at  a  later  date. 

A  seepage  weir  with  a  crest  length  of  4.0  feet  was  constructed 
downstream  of  the  dam.  James  L.  Tighe's  notes  indicate  that 
seepage  increased  as  the  reservoir  filled.  The  reservoir  reached 
an  elevation  of  938.7  on  January  31,  1933  when  flow  over  the 
seepage  weir  was  0.98  cfs.  Seepage  flow  during  1933  and  1934 
correlated  closely  with  reservoir  levels.  On  June  16,  1934  with 
the  reservoir  at  elevation  939.6,  the  seepage  flow  was  0.86  cfs. 

The  dam  was  designed  to  have  a  top  elevation  of  965.0  feet 
MSL,  a  top  width  of  50  feet,  and  variable  embankment  slopes  with 
a  maximum  slope  downstream  of  1  on  Z\  and  1  on  2-3/4  upstream. 
The  top  of  the  dam  was  raised  during  construction  to  a  final 
elevation  of  969.5  before  road  construction  by  increasing  the 
steepness  of  the  upper  part  of  the  dam  to  1  on  I'-j  both  upstream 
and  downstream. 

The  spillway  was  designed  to  have  a  crest  in  the  concrete 
floor  at  elevation  945.0  with  flashboards  mounted  on  steel  pipes 
seven  feet  high  to  elevation  952.0.  The  concrete  spillway  weir  was 
actually  constructed  to  an  elevation  of  952.0  with  no  provision  for 
flashboards.  At  the  same  time,  the  concrete  spillway  abutments 
were  raised  from  elevation  955.0  to  elevation  958.0. 

Maintenance  grouting  has  been  carried  out  in  the  diversion 
tunnel  to  control  seepage.  In  1973,  the  spillway  weir  wall  was 
reconstructed  and  the  concrete  outflow  channel  floor  and  side  walls 
were  resurfaced  and  weepholes  were  installed. 
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(i)  Normal  Operating  Procedures 


The  dam,  intake  works,  supply  tunnel,  diversion  tunnel  and 
diversion  control  structure  are  owned  and  maintained  by  the  City 
of  Springfield.  Daily  operation  of  the  power  plant  which  regulates 
reservoir  level  is  under  control  of  Northeast  Utilities.  The  operating 
agreement  specifies  minimum  reservoir  levels  for  each  month  of  the 
year  based  on  annual  water  demand  by  the  City  of  Springfield. 
Minimum  daily  discharge  required  to  meet  the  requirements  of  the 
City  of  Springfield  is  released.  Within  these  limits  the  power 
company  operates  to  use  all  inflow  to  the  reservoir.  Normally 
there  will  be  no  flow  over  the  spillway.  Normally,  the  reservoir 
will  be  within  about  a  foot  of  the  spillway  crest  in  late  spring  and 
at  its  lowest  level  in  late  fall.  There  are  no  special  operations  for 
flood  control  purposes. 

1 .3  Pertinent  Data 


(a)  Drainage  Area 

The  drainage  area  tributary  to  this  dam  is  about  45.8  square 
miles  including  8  square  miles  tributary  to  Borden  Brook  Reservoir 
which  is  upstream  of  Cobble  Mountain  Reservoir.  Most  of  the  area 
is  steep  and  mountainous  with  good  forest  cover. 

Controlled  flow  from  the  watershed  of  the  Li  ttlevi  1 1  e  Flood  Control 
Dam  can  be  diverted  to  the  Reservoir  via  a  pumping  station  located 
in  Russell. 

(b)  Discharge  at  Dam  Site 
1 )  Outlet  Works 


Normal  discharge  from  the  reservoir  is  via  a  ten  (10) 
foot  diameter  concrete  lined  tunnel  which  delivers  water  to  a 
hydroelectric  powerhouse.  The  invert  of  the  tunnel  intake  is 
at  elevation  830.0  MSL.  Inlet  controls  consist  of  a  6  foot 
diameter  valve  and  a  20  ft.  x  20  ft.  steel  roller  gate  which 
are  installed  in  series  with  the  steel  roller  gate  on  the  upstream 
side  of  the  intake  structure.  The  intake  tunnel  has  a  capacity 
of  approximately  1120  CFS  with  the  reservoir  level  at  the 
spillway  test  flood  elevation  of  967.3. 

A  reservoir  drain  and  diversion  tunnel  consisting  of  a 
10H  ft-  x  10H  ft.  concrete  lined  tunnel  has  inlet  invert  at 
elevation  754.0  feet  MSL.  Control  is  via  two  42  in.  diameter 
steel  pipes.  Each  pipe  discharges  through  two  valves  in 
series  into  the  outlet  tunnel.  The  diversion  tunnel  has  a 
capacity  of  approximately  3780  CFS  with  the  reservoir  level  at 
the  spillway  test  flood  elevation  of  967.3. 
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2)  Maximum  Known  Flood 

The  maximum  flood  record  at  this  site  occurred  on  August 
19,  1955.  Peak  inflow  has  been  estimated  to  be  about  19,600 
cfs.  Peak  outflow  via  spillway  and  intake  tunnel  has  been 
estimated  at  12,850  cfs.  The  reservoir  stage  reached  a 
maximum  elevation  of  959.1  feet  NGVD,  which  is  7.1  feet 
above  the  spillway  crest. 

3)  Ungated  Spillway  Capacity  at  Top  of  Dam 

The  capacity  of  the  spillway  above  the  crest  elevation 
(952.0  feet  NGVD)  to  the  top  of  the  dam  (elevation  972. ±  feet 
NGVD)  is  about  55,000  cfs. 

Elevation  972±  is  the  low  point  along  the  roadway  over 
the  top  of  the  dam  as  field  measured  during  this  inspection. 

4)  Ungated  Spillway  Capacity  at  Test  Flood 

The  capacity  of  the  spillway  above  the  crest  elevation 
(952.0  feet  NGVD)  with  the  reservoir  at  test  flood  elevation 
(967.3  feet  NGVD)  is  about  38,000  cfs. 

5)  Gated  Spillway  Capacity  at  Normal  Pool 
None 

6)  Gated  Spillway  Capacity  at  Test  Flood 
None 

7)  Total  Spillway  Capacity  at  Test  Flood 

The  capacity  of  the  spillway  above  the  crest  elevation 
(952.0  feet  NGVD)  with  the  reservoir  at  test  flood  elevation 
(967.3  feet  NGVD)  is  about  38,000  cfs. 

8)  Total  Project  Discharge  at  Top  of  Dam 

Total  project  discharge  including  spillway,  intake  tunnel 
and  diversion  tunnel  with  reservoir  at  top  of  dam  elevation 
(972  feet  NGVD)  is  about  60,000  cfs. 

9)  Total  Project  Discharge  at  Test  Flood 

Total  project  discharge  including  spillway,  intake  tunnel 
and  diversion  tunnel  with  reservoir  at  test  flood  elevation 
(967.3  feet  NGVD)  is  about  42,900  cfs. 

(c)  Elevation  (feet  above  MSL  NGVD) 

1)  Stream  bed  at  toe  of  dam:  722± 
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710± 


2)  Bottom  of  cutoff: 

3)  Maximum  tailvvater: 

4)  Norma!  pooi: 

5)  Full  flood  control  pool: 

6)  Spillway  crest: 

7)  Design  surcharge: 

Based  on: 

a)  Design  spillway  crest 

b)  Design  top  of  dam 

8)  Top  of  dam 

a)  as  built 

b)  existing  low  point 

9)  Test  flood  surcharge: 

(d)  Reservoir  (length  in  feet) 

1)  Normal  pool  (952.0  NGVD): 

2)  Flood  control  pool: 

3)  Spillway  crest  pool  (952.0  NGVD): 

4)  Top  of  dam  (972  NGVD): 

5)  Test  flood  surcharge  (967.3  NGVD  : 

(e)  Storage  (acre-feet) 

1)  Normal  pool  (952.0  NGVD): 

2)  Flood  control  pool: 

3)  Spillway  crest  pool  (952.0  NGVD): 

4)  Top  of  dam  (972  NGVD): 

5)  Test  flood  pool  (967.3  NGVD): 

(f)  Reservoir  Surface  (acres) 

1)  Normal  pool  (952.0  NGVD): 

2)  Flood  control  pool: 


Unknown 

952.0 

not  applicable 
952.0 
958.5 

945.0 

965.0 

973 

972± 

967.3 

21,000 

Not  applicable 
21,000 
22,600 
22,300 

70,000 

Not  applicable 
70,000 
96,500 
91,200 

1134 

Not  applicable 
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3)  Spillway  crest  pool  (952.0  NGVD): 

4)  Top  of  dam  (972.1  NGVD): 

5)  Test  flood  pool  (967.3  NGVD): 


1134 


1445 
1385 

(g)  Dam 


1) 

Type:  Hydraulic  fill  between  rock  toes 

2) 

Length: 

730 

feet 

3) 

Height: 

250 

feet 

4) 

Top  width: 

50 

feet 

5) 

Side  slopes:  upstream: 

downstream: 

1:4.72  to  1:1.5 
1:4.52  to  1:1.5 

6) 

Zoning:  sluiced  hydraulic 

core 

rock  fill  toe  upstream  and  downstream 
rock  facing  upstream  and  downstream 
rock  riprap  upstream  upper  zone 


7)  Impervious  core:  sluiced  hydraulic  fill 

8)  Cutoff:  3  ft.  wide  x  3  ft.  high  concrete  at  least  5  ft. 

deep  in  good  rock.  One  wall  full  width  of 
dam,  one  wall  across  valley  bottom 

9)  Grout  curtain:  15  ft.  deep  full  valley  width  and  8  holes 

25  feet  deep 

h)  Diversion  and  Intake  Tunnels 


Diversion 

Intake 

1) 

Type: 

concrete  lined 
rock  bore 

concrete  lined 
rock  bore 

2) 

Length: 

1550  feet 

7500  feet 

3) 

Closure: 

Concrete 

48  feet  long 

Inlet  control 
structure 

4) 

Access: 

Gatehouse  shaft 

Gatehouse  shaft 

5) 

Regulating 

Facilities: 

2-42"  steel  pipes 
each  with  1 
rotary  valve  and 

1  retracting  plug 
valve 

20'  x  20‘  steel 
roller  gate 

6'  diam.  valve  & 
turbine  controls 
@  power  plant 
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1)  Type: 


Concrete  wall  6  ft.  high,  4  in.  x  4  in.  chamfered 
front  corner,  rounded  downstream  corner  of 
3  ft.  wide  top. 


2) 

Length  of  w'eir: 

135.0  feet 

3) 

Crest  elevation: 

952.0  NGVD 

4) 

Gates: 

none 

5) 

Upstream  channel: 

sand  and  gravel 

6) 

Downstream  channel: 

concrete  lined 
for  210  ft. 
then  rock  cut 

7) 

General:  Channel 

narrows 
slope  in 

floor  drops  15 
from  135  ft.  to 
rock  cut. 

ft.  in  200  ft.  and 

50  ft. ,  then  1% 

Rec 

plating  Outlets 

Diversion 

Intake 

D 

Invert 

754.0 

830.0 

2) 

Size 

2-42  in. 
in  parallel 

20  ft.  x  20  ft. 

6  ft.  diam. 

3) 

Description 

40  in.  rotary 
retracting  plug 

roller  gate 
valve 

4) 

Control  mechanism 

handwheels 

electric  hoist 
hydraulic  operator 

I 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 

Design  data  shown  on  eighteen  sheets  of  design  plans  and  reports 
of  the  County  Commissioner's  Engineer  and  Review  Board  indicate  the 
dam  was  designed  in  accordance  with  good  engineering  practice  of  the 
time. 


The  site  was  well  mapped  and  investigated  for  foundation  and 
embankment  material.  Project  facilities  were  located  to  assure  maximum 
integrity  of  the  dam  embankment.  There  were  no  abrupt  changes  in 
the  regular  "V"  shaped  valley  profile  that  would  indicate  potential 
problems.  Drainage  was  specifically  provided  for.  Generous  spillway 
capacity  for  that  time  -  20,000  cfs  -  was  provided  at  a  site  removed 
from  the  embankment.  Generous,  secure  diversion  and  intake  works 
were  provided. 

2.2  Construction  Data 


The  diary  and  notes  of  James  L.  Tighe  who  inspected  the  work  for 
the  Hampden  County  Commissioners,  other  review  commission  reports, 
and  published  reports  indicate  that  construction  was  carefully  supervised 
to  assure  that  good  quality  material  was  properly  placed  during  con¬ 
struction. 

2.3  Operation  Data 

The  dam,  intake  works,  supply  tunnel,  diversion  tunnel  and 
diversion  control  structures  are  owned  and  maintained  by  the  City  of 
Springfield.  Daily  operation  of  the  power  plant  which  regulates  reservoir 
level  is  under  the  control  of  Northeast  Utilities.  The  operating  agreement 
specifies  minimum  reservoir  levels  for  each  month  of  the  year  based  on 
annual  water  demand  by  the  City  of  Springfield.  Minimum  daily  discharge 
required  to  meet  the  requirements  of  the  City  of  Springfield  is  released. 
Within  these  limits,  the  power  company  operates  to  use  all  inflow  to  the 
reservoir.  Normally  there  will  be  no  flow  over  the  spillway.  Normally 
the  reservoir  will  be  within  about  a  foot  of  the  spillway  crest  in  late 
spring  and  lowest  in  late  fall.  There  are  no  special  operations  for  flood 
control  purpose. 

Maintenance  records  are  available  from  the  City  of  Springfield. 
Detailed  records  of  operation  including  reservoir  elevation,  discharge, 
etc.,  are  available  from  Northeast  Utilities,  the  power  plant  operatior. 

2.4  Evaluation  of  Data 
(a)  Availability 

Plans  of  the  dam  as  built  and  basic  information  were  readily 
available  from  the  Springfield  Water  Department.  Additional  reports 
were  readily  available  in  publications  of  the  New  England  Water 
Works  Association.  Notes  and  design  plans  and  reports  were 
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obtained  from  the  files  of  Tighe  &  Bond/SCI,  Easthampton,  Massa¬ 
chusetts.  Records  of  materials  placed  during  construction  are 
available  from  the  Springfield  Water  Department. 

(b)  Adequacy 

The  data  and  information  was  adequate,  when  combined  with 
visual  inspection  and  engineering  experience  and  judgment,  to 
evaluate  the  safety  of  Cobble  Mountain  Reservoir  Dam  under  normal 
operating  conditions.  The  data  examined  for  this  report  was  not 
adequate  to  evaluate  the  safety  of  Cobble  Mountain  Reservoir  Dam 
under  seismic  load  conditions.  There  may  not  be  adequate  existing 
information  for  seismic  analyses,  including  the  potential  for  liquifaction 
of  the  hydraulic  fill. 

(c)  Validity 


Since  visual  inspection  observations  confirm  the  available  data 
and  reports  from  several  independent  sources  concur  on  construction 
procedures,  it  is  concluded  that  the  data  is  valid  and  reliable. 
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SECTION  3  -  VISUAL  INSPECTION 


3 . 1  Findings 

(a)  General 


Cobble  Mountain  Reservoir  Dam  is  in  GOOD  condition  at  the 
present  time. 

(b)  Dam  (see  photos  in  Appendix  C) 

The  dam  embankment  was  found  to  be  covered  with  rock. 

The  upstream  face  had  a  thick  layer  of  rock  that  obscured  any 
observation  of  underlying  material.  The  downstream  face  was  not 
as  thickly  covered  and  gravel  and  sand  were  at  the  surface  in 
some  areas.  Brush  growth  on  all  faces  of  the  dam  had  been  cut 
and  was  obviously  well  controlled.  Drainage  through  the  concrete 
toe  dam  was  clear  and  free  from  silt  though  red  iron  oxide  sludge 
was  present  in  the  bottom  of  pools.  Rock  debris  filled  the  bottom 
of  the  valley  nearly  to  the  top  of  the  weep  holes.  There  was  no 
sign  of  leakage  from  the  face  of  the  dam  above  the  toe  dam.  The 
concrete  toe  dam  showed  weather  deterioration  up  to  2  inches  deep 
on  all  exposed  faces.  There  was  minor  seepage  from  the  face  of 
the  toe  dam  near  the  right  abutment.  The  road  across  the  top  of 
the  dam  was  in  good  condition.  The  road  at  the  center  of  the  dam 
was  observed  to  be  about  1.8  feet  lower  than  the  approaches  to 
the  dam. 

This  difference  is  believed  to  be  due  to  a  combination  of 
minor  settlement  of  the  dam  embankment  and  the  formation  of  a 
vertical  curvature  in  the  roadway  with  the  abutment  areas  being 
built  up  forming  the  roadway  approaches.  The  abutment  areas  are 
believed  to  be  somewhat  higher  than  elevation  973  due  to  the 
roadway  construction. 

(c)  Appurtenance  Structures 

The  spillway  was  found  to  be  in  good  condition.  The  spillway 
weir  wall  was  found  sound  and  in  good  condition  with  only  minor 
hairline  cracks.  Concrete  sidewalls  and  floor  had  been  repaired. 
Minor  seepage  was  apparent  at  some  joints.  Weep  holes  appeared 
to  be  functioning.  The  spillway  bridge  was  found  in  excellent 
condition.  The  lower  part  of  the  spillw'ay  with  natural  rock  walls 
was  found  with  considerable  growth  of  brush  up  to  2  inches  in 
diameter  that  would  have  no  detrimental  effect  on  the  operation  of 
the  spillway. 

The  intake  control  building  was  found  in  excellent  condition. 
Submerged  portions  of  the  structure  and  equipment  were  not 
inspected.  Equipment  appeared  to  be  in  good  condition  except  for 
a  leaky  hand  hydraulic  pump  and  a  jerry-rigged  float  well  for 
depth  indication.  Emergency  operating  facilities  appeared  to  be 
adequate.  The  diversion  tunnel  access  building  was  found  in  good 


condition.  Windows  were  boarded  for  security  against  vandalism. 
Only  minor  leakage  and  efflorescence  was  observed  in  lower  portions 
of  the  access  shaft.  The  valve  operating  floor  was  in  good  condition 
with  operating  handwheels  for  all  valves  in  position  and  no  signifi¬ 
cant  deterioration.  The  valve  chamber  was  found  in  good  condition 
with  no  significant  deterioration .  All  valves  appeared  to  be  operable 
no  operation  was  tested.  The  valves  are  frequently  operated  as 
part  of  the  powerhouse  operation  and  for  routine  inspection  and 
maintenance.  The  diversion  tunnel  was  found  in  good  condition. 

Some  debris  from  trespass  intruders  was  observed,  but  none  that 
would  prevent  normal  function.  Some  leakage  and  efflorescence 
was  observed  in  the  340  feet  of  tunnel  nearest  the  outlet  end. 

Grout  holes  and  evidence  of  grouting  work  was  noted.  The  outlet 
portal  showed  W'eather  deterioration  up  to  2  inches  deep.  A  steel 
grate  barrier  had  been  installed  but  was  not  maintained  closed. 

(d)  Reservoir  Area 


The  reservoir  and  shore  line  appeared  to  be  reasonably  clear 
up  to  spillway  elevation  with  only  scattered  brush  and  minor 
debris  noted  at  any  location. 

(e)  Downstream  Channel 

In  the  valley  bottom  downstream  of  the  dam  to  the  powerhouse 
the  only  flow  is  leakage  through  the  dam  and  rare  spillway  overflows 
below  the  spillway.  The  valley  floor  was  found  to  have  a  substantial 
growth  of  brush  and  small  trees  up  to  3  inches  in  diameter. 

3.2  Evaluation 


The  dam  and  appurtenances  are  generally  in  excellent  condition. 

The  maintenance  staff  is  to  be  complimented. 

The  following  deficiencies  or  problems  may  warrant  attention: 

1.  A  proper  float  well  and  depth  indicator  should  be  installed. 

2.  The  hand  operated  hydraulic  pump  should  be  replaced  or 
repaired  and  located  above  possible  high  water. 

3.  The  diversion  tunnel  outlet  gate  should  be  removed  if  it  is 
not  to  be  maintained  secure  to  avoid  the  possibility  that 
debris  inside  the  tunnel  may  partially  block  the  outlet  and 
cause  back  pressure  at  the  valve  chamber. 

4.  The  present  elevation  and  profile  of  the  top  of  the  dam  should 
be  determined. 

I 

! 
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SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 


4. 1  Operation  Procedures 

See  Section  1.2(i),  page  1-5,  for  a  general  description  of  operating 
procedures . 

There  are  no  special  operations  for  flood  control  purposes  or  other 
dam  failure  contingencies.  The  Springfield  Water  Department  has  an 
"Emergency  Operations  Plan"  for  dealing  with  general  emergencies 
concerning  the  water  supply  and  distribution  system. 

4.2  Maintenance  Procedures 


Regular  maintenance  is  performed  by  a  full  time  staff  under  the 
supervision  of  a  foreman  who  lives  at  the  reservoir.  Daily  visits  are 
made  to  the  intake  control  building  and  dam  site.  Regular  maintenance 
includes: 


Cleaning,  lubrication  and  maintenance  of  intake  control  equip¬ 
ment; 

Cleaning  and  maintenance  of  intake  control  building  and 
diversion  tunnel  control  building; 

Clearing  brush  from  dam,  spillway  and  reservoir  area; 

General  maintenance  and  debris  removal  from  the  reservoir, 
public  areas,  and  City-owned  watershed  areas;  and 

An  annual  shutdown  inspection  and  maintenance  of  power 
facilities  and  intake  tunnel. 

No  formal  program  of  technical  inspections  by  the  Springfield  Water 
Department  of  the  dam,  spillway,  and  diversion  tuni  c.-'  is  in  effect. 

4.3  Evaluation 


The  framework  of  normal  operating  procedures  is  adequate  except 
for  the  following  deficiencies: 

1.  A  downstream  emergency  flood  warning  system  should  be 
developed  and  put  into  operation. 

2.  Generation  and  release  operations  responding  to  storm  or 
flood  warnings  should  be  developed  and  put  into  practice. 

3.  A  biennial  program  of  technical  inspections  by  a  registered 
professional  engineer  qualified  in  dam  design  and  inspection 
should  be  developed  and  put  into  practice. 
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SECTION  5  -  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 


Cobble  Mountain  Reservoir  Dam  is  located  in  Russell,  Massachusetts 
on  the  Little  River  about  13  miles  above  its  confluence  with  the  Westfield 
River  in  Westfield,  Massachusetts.  The  reservoir  is  about  eight  miles 
west  of  Westfield  at  the  eastern  margin  of  the  Berkshire  Hills.  The 
drainage  area  of  about  45.8  square  miles  is  in  mountainous  terrain  that 
varies  to  areas  of  rolling  terrain  in  upper  elevations.  Bedrock  is  mica 
shist  covered  with  glacial  deposits  of  great  variety  and  generally  of  low 
permeability.  About  80%  of  the  watershed  is  covered  with  good  forest. 

Downstream  of  the  dam,  the  Little  River  valley  has  a  steep  gradient 
of  about  2%  and  a  steep  "V"  shaped  ravine  of  about  1:2  to  1:1.2  slope. 
This  valley  extends  downstream  past  the  power  house  and  intake  dam 
about  eight  (8)  miles  to  the  eastern  escarpment  of  the  Berkshire  upland 
at  the  rolling  valley  floor  of  the  western  part  of  Westfield.  From  this 
point,  the  river  flows  through  a  flood  plain  by  the  south  margin  of  the 
City  about  five  (5)  miles  to  the  Westfield  River  at  the  east  end  of  the 
City  of  Westfield.  The  Westfield  River  winds  about  3  miles  across  a 
flood  plain  until  it  enters  the  water  gap  between  East  Mountain  and 
Provin  Mountain  at  the  West  Springfield  town  line.  For  the  next 
miles  the  Westfield  River  flows  through  a  narrow  channel  between  West 
Springfield  and  Agawam  to  the  west  edge  of  the  Connecticut  River  flood 
plain.  The  Westfield  River  then  flows  more  than  a  mile  across  the 
Connecticut  River  flood  plain  to  empty  into  the  Connecticut  River  less 
than  a  mile  upstream  from  the  Springfield-Longmeadow  town  line. 

The  spillway  of  the  dam  is  a  reinforced  concrete  wall  standing  six 
(6)  feet  above  the  approach  and  discharge  channel  floor.  The  spillway 
weir  is  135  feet  long.  The  discharge  chute  converges  to  50  feet  wide 
and  drops  in  elevation  about  15  feet  in  200  feet  and  flows  through  a 
deep  rock  cut  50  feet  wide  to  discharge  into  the  Little  River  valley 
about  half  a  mile  below  the  toe  of  the  dam. 

The  flow  into  the  Cobble  Mountain  Reservoir  can  be  augmented  by 
water  pumped  from  the  Littleville  Dam  impoundment  via  a  pumping 
station  and  pipeline  to  Cobble  Mountain.  The  pumping  station  is  located 
within  the  Town  of  Huntington  and  presently  is  equipped  with  3  pumps 
having  a  combined  capacity  of  about  45  MGD  (million  gallons  per  day). 
Provisions  have  been  made  for  the  future  installation  of  a  fourth  pump 
which  would  increase  the  capacity  by  an  additional  15  MGD. 

5.2  Design  Data 

Design  plans  provide  a  spillway  discharge  profile  and  hydraulic 
calculations  for  a  flow  of  20,000  cfs,  reported  to  be  3\  times  record 
flow  prior  to  design  date.  Page  B-11  of  Appendix  B  indicates  a  design 
water  elevation  of  958.5  feet  at  a  20,000  CFS  discharge  rate.  Reports 
indicate  that  model  studies  were  made  of  the  proposed  spillway  and 
modifications  indicated  thereby  were  adopted.  The  design  plans  provide 
for  a  concrete  crest  threshhold  flush  with  the  spillway  floor  in  an 
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unlined  rock  channel.  The  spillway  was  actually  constructed  with 
concrete  lining  for  about  200  feet  from  the  crest  through  the  bell  mouth 
construction  past  the  bridge.  The  six  foot  high  concrete  weir  wall  was 
constructed  at  a  later  date.  A  detailed  technical  analysis  of  downstream 
effects  due  to  dam  failure  was  not  carried  out  in  conjunction  with  the 
design  of  this  dam  based  on  records  available  for  review. 

5.3  Experience  Data 

Reports  made  at  the  time  of  design  indicate  flows  of  about  5700  cfs 
had  been  reported  at  this  site  and  the  storm  of  December  1878  was 
reported  to  yield  runoff  of  about  150  cfs  per  square  mile  on  the  Westfield 
River. 


A  report  by  the  Springfield  Water  Department  on  the  storm  of 
August  1955  indicates  that  the  maximum  inflow  to  the  reservoir  was 
about  19,600  cfs  and  the  maximum  discharge  was  about  12,850  cfs.  The 
reservoir  surface  was  7.1  feet  above  the  spillway  crest  wall.  (Reservoir 
Stage  =  959.1  NGVD ) 

5 . 4  Test  Flood  Analysis 

The  objective  of  the  test  flood  analysis  is  to  assess  the  capacity  of 
the  dam  to  safely  pass  a  severe  runoff  event  of  a  size  commensurate 
with  the  size  of  the  dam  and  the  downstream  hazard  to  life  and  property. 

Guidelines  for  establishing  a  test  flood  are  specified  in  "Recommended 
Guidelines"  of  the  Corps  of  Engineers.  The  height  of  this  dam  (250 
feet)  and  storage  volume  (96,500  acre-feet)  put  this  dam  in  the  LARGE 
size  classification.  The  potential  for  flooding  most  of  the  City  of  Westfield 
below  the  elevation  of  Noble  Hospital  puts  this  dam  in  the  HIGH  hazard 
class.  Table  3  of  the  Corps  of  Engineers  "Recommended  Guidelines" 
indicated  that  the  spillway  test  flood  for  a  LARGE  size,  HIGH  hazard 
dam  should  be  the  probable  maximum  flood.  The  spillway  test  flood 
applied  was  PROBABLE  MAXIMUM  FLOOD. 

Storm  runoff  of  a  maximum  probable  flood  was  estimated  based  on 
U.S.  Corps  of  Engineers,  New  England  Division  "Preliminary  Guidance 
for  Estimating  Maximum  Probable  Discharges."  A  discharge  of  1440  cfs 
per  square  mile  on  the  drainage  area  of  45.8  square  miles  gives  a  peak 
inflow  of  66,000  cfs.  Routing  the  probable  maximum  flood  through  the 
reservoir  and  spillway  by  preliminary  methods  assuming  the  initial 
reservoir  level  at  spillway  crest  elevation  (952.0  ft.  NGVD),  results  in 
a  maximum  reservoir  stage  of  about  elevation  967.3  feet  NGVD  or  about 
4.7  feet  below  the  top  of  the  dam.  Maximum  discharge  over  the  spillway 
would  be  about  38,000  cfs. 

Analysis  was  made  to  evaluate  the  possibility  of  overtopping  Cobble 
Mt.  Dam  if  Borden  Brook  Reservoir  Dam  failed.  If  Borden  Brook  Dam 
failed  during  a  storm  with  Cobble  Mt.  Reservoir  at  elevation  960  (8  feet 
above  'he  spillway  and  higher  than  any  past  reservoir  elevation)  the 
maximum  stage  of  Cobble  Mt.  Reservoir  would  be  elevation  966.7  ft. 

NGVD  which  is  14.7  ft.  above  spillway  crest,  and  5.3  ft.  below  top  of 
dam.  Maximum  discharge  would  be  about  35,800  cfs  over  the  spillway. 
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It  is  concluded  that  the  spillway  capacity  is  adequate  to  prevent 
overtopping  of  the  dam  due  to  a  Probable  Maximum  Flood  event. 

5 . 5  Dam  Failure  Analysis 

The  hazards  and  potential  damages  resulting  from  failure  of  Cobble 
Mountain  Reservoir  Dam  were  evaluated  assuming  reservoir  level  at  test 
flood  elevation  (967.3  feet  NGVD)  by  the  procedures  suggested  in  New 
England  Division,  Corps  of  Engineers  "Rule  of  Thumb  Guidelines  for 
Estimating  Downstream  Dam  Failure  Hydrographs . "  No  allowance  was 
made  for  possible  clogging  of  waterways  caused  by  trees  and  debris. 

The  length  of  the  dam  at  mid  height  and  the  height  of  the  dam  were 
taken  from  the  plans  of  the  dam  provided  by  the  Springlield  Water 
Department.  The  distance  across  the  valley  was  taken  as  370  feet  at 
elevation  850  and  the  dam  height  as  250  feet.  The  peak  discharge 
using  the  suggested  "Rule  of  Thumb"  is  904,000  cfs.  This  flow  was 
routed  downstream  to  the  Connecticut  River. 

The  PMF  discharge  via  the  spillway  of  38,000  cfs  will  flow  dow'n 
the  Little  River  canyon  at  a  depth  of  about  19  feet  and  velocities  of 
about  24  fps.  This  flow  would  overtop  the  Intake  Dam  non-overflow 
sections  by  about  six  (6)  feet  probably  causing  considerable  damage 
though  not  complete  collapse.  There  would  probably  be  some  damage  to 
the  powerhouse.  Dam  failure  flow  could  be  as  much  as  90  feet  deep  in 
the  valley  and  would  probably  destroy  the  powerhouse  and  possibly  the 
Intake  Dam  at  hazard  area  (2). 

At  Northwest  Road  -  hazard  area  (3)  -  the  PMF  spillway  discharge 
would  probably  flood  the  road  across  the  valley  about  eight  (8)  feet 
deep  and  flood  two  (2)  houses  and  about  250  acres  of  land.  Dam 
failure  flow  would  inundate  Northwest  Road  as  deep  as  31  feet,  flooding 
about  six  (6)  houses  and  400  acres. 

At  Horton's  Bridge,  where  Granville  Road  crosses  Little  River  - 
hazard  area  4  -  the  PMF  spillway  discharge  would  probably  flow  over 
the  road  three  (3)  feet  deep  flooding  the  factory  and  about  five  houses 
above  the  dam  there.  Cobble  Mountain  Dam  failure  would  result  in 
water  over  the  road  to  a  depth  of  about  41  feet  and  the  flooding  of  the 
mill  and  about  110  houses. 

At  the  Route  202  bridge  over  the  Little  River  -  hazard  area  5  -  the 
PMF  spillway  flow  of  about  38,000  cfs  from  the  Little  River  could  result 
in  flood  water  reaching  the  top  of  the  road  with  little  damage.  Cobble 
Mountain  Dam  failure  would  result  in  flood  waters  up  to  about  12  feet 
above  the  road,  flooding  the  mill  and  about  125  houses. 

At  hazard  area  6,  the  former  New  Haven  railroad  embankment  and 
bridge  constitutes  such  a  barrier  and  restriction  that  the  PMF  spillway 
flow  would  probably  flow  through  the  center  of  Westfield  at  depths  of 
as  much  as  five  feet  above  some  of  the  City  streets.  About  400  acres 
of  the  City  might  be  flooded,  the  water  reaching  an  elevation  of  about 
149  feet  MSL.  The  failure  of  Cobble  Mountain  Dam  would  create  a  flood 
wave  about  19  feet  higher  than  the  PMF  flood.  This  failure  would  flood 
as  much  as  600  acres,  reaching  elevations  of  about  168  feet  MSL,  nearly 
the  elevation  of  Noble  Hospital  (Elev.  170). 


At  hazard  area  7,  the  PMF  spillway  flow  would  rise  as  high  as 
about  elevation  125  feet  MSL  before  it  could  pass  through  the  water  gap 
at  the  West  Springfield  -  Westfield  town  line.  This  would  inundate 
about  800  acres  in  Westfield  and  Southwick.  Cobble  Mountain  Dam 
failure  would  result  in  water  rising  to  elevation  157  feet  MSL,  inundating 
up  to  3600  acres  in  a  wide  area. 

At  Dewey  Street  and  Westfield  Road  -  hazard  area  8  -  the  PMF 
spillway  flow  would  possibly  rise  to  three  feet  above  the  road  and  flood 
12  houses  and  buildings  in  the  area.  Dam  failure  could  result  in  water 
up  to  eighteen  feet  deep  over  Route  20,  Westfield  Road,  flooding  about 
30  houses  and  buildings. 

At  Front  Street  in  West  Springfield  -  damage  area  9  -  damage 
would  probably  be  light  as  even  the  dam  failure  flood  would  be  well 
below  the  railroad  at  Front  Street  and  Bridge  Street. 

At  the  Memorial  Drive  bridge  to  Agawam  -  hazard  area  10  -  he 
PMF  spillway  discharge  from  the  dam  would  pass  satisfactorily  but  the 
dam  failure  peak  flow  would  probably  overtop  the  Westfield  River  flood 
protection  dike  by  about  two  feet  which  could  result  in  flooding  about 
210  acres  of  low  land  near  the  Eastern  States  Exposition. 

Failure  of  Cobble  Mt.  Reservoir  Dam  would  probably  cause  con¬ 
siderable  flooding  of  low  lying  areas  along  the  Connecticut  Rivet  that 
are  not  protected  by  dikes  -  hazard  area  10. 

The  information  reviewed  above  is  summarized  in  the  following 
table  of  "Downstream  Impacts  of  Dam  Failure,"  the  "Location  and  Hazard 
Map,"  and  more  fully  developed  in  the  computations  in  Appendix  D. 

In  summary,  a  Cobble  Mountain  Dam  failure  would  result  in  extensive 
flooding  and  great  loss  of  life  in  Westfield  and  West  Springfield.  There 
is  a  high  potential  for  severely  damaging  hundreds  of  homes  with  attendent 
possible  loss  of  hundreds  of  lives  as  well  as  numerous  highway  and 
railroad  bridges,  industrial  and  commercial  areas,  and  other  structures. 
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DOWNSTREAM  IMPACTS  OF  DAM  FAILURE 
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SECTION  6  -  EVALUATION  OF  STRUCTURE  STABILITY 


6.1  Visual  Observation 


Visual  inspection  of  Cobble  Mountain  Dam  did  not  reveal  any  signs 
of  abnormal  or  alarming  movement  of  the  structure;  nor  igns  of  any 
significant  leakage  that  should  be  cause  for  concern. 

6.2  Design  and  Construction  Data 


Design  and  construction  data  and  published  reports  provide  infor¬ 
mation  on  the  nature  and  arrangement  of  materials  in  the  dam.  The 
reports  and  information  examined  were  not  adequate  to  make  a  modern 
analysis  of  stability  of  the  embankment  or  to  evaluate  seismic  suscepti¬ 
bility  of  the  dam.  The  plans  and  reports  indicate  that  the  best  practice 
of  the  day  was  followed  and  no  signs  of  distress  have  been  observed. 

6.3  Post  Construction  Changes 

Near  the  end  of  construction,  the  slopes  of  the  upper  14  to  17  feet 
were  steepened  from  1  on  2.25  and  1  on  2.75  to  1  on  1.5  to  increase 
the  height  of  the  dam  by  seven  (7)  feet  to  elevation  973  feet  MSL. 

Sometime  after  construction  was  complete  the  flashboards  were 
replaced  with  a  reinforced  concrete  wall  seven  (7)  feet  higher  than  the 
design  crest.  This  reduced  the  freeboard  safety  and  ability  to  pass 
severe  storms  without  overtopping  the  dam.  It  is  estimated  that  even 
so,  the  project  can  pass  a  probable  maximum  flood  safely. 

Other  post  construction  work,  namely,  diversion  tunnel  grouting 
and  spillway  concrete  repair,  have  not  altered  the  characteristics  of  the 
project,  but  have  been  carried  out  to  maintain  them  in  good  condition. 

The  diversion  tunnel  outlet  portal  barrier  grate  which  was  installed 
to  prevent  trespass  has  not  been  successful. 

The  Massachusetts  Division  of  Waterways'  most  recent  inspection 
report  dated  May  2,  1978  was  not  available  for  review. 

6.4  Seismic  Stability 

The  dam  is  located  in  seismic  zone  No.  2.  According  to  the  recom¬ 
mended  Corps  of  Enginers  Guidelines,  a  seismic  analysis  would  not 
normally  be  warranted.  However,  due  to  the  susceptibility  of  hydraulic 
fill  dams  to  failure  due  to  earthquake  motion  and  to  the  extremely  high 
hazard  to  downstream  communities  in  the  event  of  dam  failure,  it  is 
recommended  that  seismic  stability  studies  including  the  potential  for 
liquifaction  of  the  hydraulic  fill  be  undertaken. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

(a)  Condition 


Cobble  Mountain  Reservoir  Dam  is  generally  in  good  condition. 
Leakage  is  not  excessive  nor  is  there  any  sign  of  piping  or  seepage 
that  should  be  cause  for  concern.  Maintenance  is  good  and  the 
project  condition  is  excellent.  No  sign  of  structural  distress  was 
observed.  However,  due  to  the  lack  of  a  seismic  stability  analysis 
for  this  hydraulic  fill  dam,  it  has  been  rated  as  FAIR. 

(b)  Adequacy  of  Information 

Information  on  soil  and  rock  embankment  materials  in  place 
that  would  be  adequate  to  perform  modern  stability  analyses  or 
seismic  analysis  was  not  available.  Information  concerning  design 
and  construction  was  otherwise  complete  and  adequate.  Information 
regarding  the  current  post  construction  elevation  of  the  top  of  the 
dam  was  not  available. 

(c)  Urgency 

The  recommendation  for  a  seismic  stability  analysis  should  be 
initiated  within  one  (1)  year  from  receipt  of  this  report  by  the 
Owner. 

The  remedial  measures  described  herein  should  be  implemented 
within  two  (2)  years. 

7.2  Recommendations 


It  is  recommended  that  the  following  items  be  investigated  under 
the  supervision  of  a  qualified  registered  professional  engineer: 

1.  Determine  the  strength  and  stability  of  the  embankment  especially 
with  respect  to  seismic  loading  conditions,  including  the 
potential  for  liquifacton  of  the  hydraulic  fill. 

7.3  Remedial  Measures 


The  following  remedial,  maintenance  and  operation  procedures  are 
recommended: 

1.  Develop  an  "Emergency  Action  Plan"  that  will  include  an 
effective  pre-planned  downstream  warning  system,  locations  of 
emergency  equipment,  materials  and  manpower,  authorities  to 
contact  and  potential  areas  that  require  evacuation. 

2.  Determine  the  current  elevation  and  profile  of  the  top  of  the 
dam. 


3. 


Install  a  secure,  reliable  depth  measurement  float. 


4.  Correct  leak  and  relocate  hand  hydraulic  pump  to  an  upper 
floor. 

5.  Remove  diversion  tunnel  outlet  security  gate. 

6.  Institute  a  biennial  technical  inspection  by  a  registered  pro¬ 
fessional  engineer  qualified  in  dam  design  and  inspection. 

7.4  Alternatives 

There  are  no  practical  alternatives  to  the  above  stated  Recommenda¬ 
tions  and  Remedial  Measures. 
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Photo  10 


Photo  12 

View  looking  north  from  intake 
structure  at  spillway;  dam  is 
beyond  left  end  of  mountain, 
left  of  spillway. 


Photo  1 1 

Spillway  crest  ''’all  frrm  rich! 
(southeast) abutment . 
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Photo  18 


Intake  gatehouse  from  southwest 


Photo  19 


Maximum  reservoir  levels 
Aug.  1955,  and  Oct.  1955; 
at  intake  gatehouse,  showing 
typical  good  condition 
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Photo  20 


Hand  hydraulic  pump  for 
emergency  operation  of  main 
intake  valve  at  intake  gatehouse. 
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i tien  chamber 


Photo 

T’r.iical  eonrroti*  c<  ^nr1  i  t  i  in 
cl  i  vers  ion  tunnn]  near  t.r.u.n- 
i  h  i  c  n  cl  i  ■ !  'l  ii  r 
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